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[Extract Translation of Korean Patent Laid-open No. 2002-0036767] 

The present invention relates to a liquid ink which includes a colorant surface- 
processed with a polymer including a unit derived from at least one polymerized 
monomer containing a nitrogen, and a method thereof. The liquid ink comprises a 
carrier liquid, an organosol, and a colorant surface-processed with a polymer including 
a unit derived from at least one polymerized monomer containing a nitrogen. 
According to the present invention, since the liquid ink includes the colorant surface 
processed with the polymer including the unit derived from the at least one 
polymerized monomer containing the nitrogen, the liquid ink can improve an electric 
charge forming capability, reduce a conductivity variation and improve a distribution 
stability. 
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e ares sjchs «usj a± «s ssfs akDiej^a oaa sy» st»^ fiame lawaa 

MB StWfe 2* *S£3 B 9901 2|»ra. S)01E *HJ°I S± ttS : «5| simile ID 



S3 Si £*2> 

«sw ^ff ± Ji&ecf sb J saw sax* 

«ia 93= OtS SOi. £=«M(offset), tHB ^(bubble Jet), 93 »!. 53 S5 2!M 
(Intaglio). S3 3aUM 2!4Krotogr«vure) ( 9«imS3aUfl 9 aftAja =B93f BS OIOW *1 

9 2.14a ssww aa aisso. uh sssie! 9a 2g«i assies ^oilioa siaas *i 

938 &e Mtraig 7H7H2I «3M*£ 01^.89*10. MS «0l" S3 ^la(ihe«r rand Itlon) 
a 229 aWHMAI AISEW 9= 2>S *fc*|2< 9S3S tqfl 93£| §EM ™ 8 

a. oit oisaroi en sssj ssa tfSAia mm 3±ai?i?i m a^ortKUaf ofcoi 

AJJ2 ^aLt> 

M93^ l §ffl t iu i |'i' IBJrfBSo™" 331 §2f ^° 5tf * te SWAfS * 0,0,|;y ' 91 

s?)ar3sss, .aerai££ rasa esaafl 0101x1 negwrai toa vs zmswx its^ssiW a 

,» — ■ ■ -— - - - ■ - 

a* 4 

.._ ,„ uiaa 

OIDW^ 4=S»0i 9?8|£S Silf^BOT' 

aia su^. j^aiss *r*isi(we boi. 9s as is) 9 saoi uisas 01*013 SU 9WS 

SfStf £?HcaS taOl UI9QS| ISOIB- 9XK33: 0.1-1 m)« StJtiO. ^71 9^»S serajo 
S «Sa« BSMri S0H01IAI UI48S fitf 89M 9*K» ««5o. 0|S» SkeI IBWfig I la 

5j£s b*isj?iu $t4^£e aasMs 8*ia laoi-i Aj8£s ssaw 93 aa^Is^saS 
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(ehtylenlcally-tnsaturated «roaer)(0JS |0i 0t3.Vt+ 5= MESS^* s£nn 5K"i nl5* 

ohsh essias t§*t W. azsag^^ mBMAi sSIS: 



kid)= □ she wia soilw Ilss at ma*aaoi W HJfl? «a8P *Sa8i 
« «aoj= aoipj swapiu sir ssaaa aatta sm oik ewrai ao" aS oB IS 

°^ SDKS 03^ 9 (shell )g S3 30> a*W SSflfl aa flMSioa o?>i*«i oic« *V 

it &k nan mLVBLy^ 3319 Va fAaw sa 

£7UeBS A8B7H 4J3S SB 53 Oil ^ aEB SaiEUlI tfSflfe «I0I Bffl&o 

13|5|£S, 0. 1-2.0 m 4=89 33 B«S| ?fe a*» StttKS a»3J°£ °P"*t£i ni 

as ' H*ea sra e^oi soma, 01 ztwwH sui la e= g& il to *b-oi 
o.i-o.5moid. oib as aaai£3 ets&s ec*^ Si^sseiw i sraftia "° 1 

3» 932] chss oisoi ohj- i? aaao. as 'aeteasraa aaa a«h ux&± as sc 

^(design) aaoo 2|«km aas aaacE soiy eFaastms aa* > *f *3 

7i2ia ia= ucmra s»iq. a*, &isi ^ &*ibf ?y a 7 iwot ef^a 
*tm asojAj s-Bzr e$ir aa saoiw diesisro 15a ssK?i5i asm 

i^VJL&aJSL^.fi 93 ««• a 3 5«t«l a« ci^asi 8wi §s 9* *k 




32. a**2) sty a«F ae?aHs aws aiffl ga§£3 miti snoiAi a*w s 

01 7i2i an sa7isi£s «a aA«s5ioiA* #a wot b1s«£s oitobd. 
91a aaej &t* eras a a8^ ««s waspi w 7i«oi »pi geo« sxieioi ao. 




OR TO «5,O09.ffiO208 2|*I9, bl^S 3|» ?HaO)0llAJ ^SS1£S £^ Sfi£IT3 a- 

■ lit!? **** 0,2 a^oi Hieiaw tK+Ai* was oidiw saeafe 6 H 

OR 5«< ^4.061.582208 9SIUIU OhAlESOIM^f 3ftHa£ AfSEJOl iTilB ofg HJXKJ 2°) 

mi aaaD. ^aa ssaws Is alt tiVTIsb alii afe&ii §3aai 

M «^aa ^ smsas^s im\*H& all la a TATa 1 SaaSl 
e araoi oi^iiAi ^an jissj ^71 aw aaa assae assfe 200. 

^1 S»BI 7103 2KI1B 0W7I WIOI e BSOIAfc. thejoi aja; 
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£?fcs; a 

ssi sHa^wasfsssji* **• 130,5 * 9 * as 5 

(b-l) s^H BWI #71 SEIO) sa)0| tfamoi 4** S£«t|8 971; 

(c-d *tm tKHnosw sjois sraa §dhi row was «t«<a bibb 97a: 
(b-2) *t*ia sjtj* aaoi 891)01 eoeK)i *r*«j« ea^ia 971 ; 

(c-2) 271 *a*l£S*H «3S «Njg S*B SS!(prBclpltatlm)A|?l5 9*: % 

ai» aa a 0121 asaeoo «oiai. #71 a± as sua 2*0121 si=, okif omia 

si sag skDife, m* owik aasa as? nefraoM se= oF3a«oiE= §±5° 
«asna ay ska. n-uiw na sm oraiE am (mbjoWowF -aim a* 3 

S&. N,N^WH0IOI*<>IB(MaW3BMOl¥), M^MH0raikM9l(D«a)0^Httai0|< H ffl*« 
N-!!!S-N-0IBo(oiir(Ma)0h3»aO|M. N.N^SOraikDBS (ME?)0Biei0|g a N-S}». N N-0* 

tfoioikOiitttoiiawaaejoiMs oi^ots ass^a an© *u ' agoiS. £71 iSwb «asa 

a um akbi7h tmiyoioiaa. H^iwac».l3igtffa«72^wmas. 

-5-uiwniaa, 2-fcny^aa. 4-uiy^ae. 2-uittmaa 2^iw4^*a. &Tw«4Mw<^a n«3 

aorakmHiaj!, a^Bomiit^aaas oi^wa a££*a aeta so oiaoia. s± & 

aweaoia cjHiyosae, biypnyoHDiJEMBojaM, uiwmaasomi^S^VuiyT^ski 
J&PHSMk «-«iw»K)iH«Aiofl*es^QHJiEi. B-offliknySiyfiaiMl oitos %3%r5l 

^1 (b-i) a (b-2) 97tsi?a aaa s«> aqaa a swa. asj q^eis cm 

OM I). Hn(ll). Zn(ll). Zr(IV). Qj(ll). Al(lll). °r(lll), Fe(lT). Fi(lll)T»(l ^BKlVl). 

i W^I&?5«RS5^&S!" BSa I£ gsass!!a MB *=*« 

^71 (a-l) a (a-2) B7IMAJ21 SOHSI ?^a-^E» 30 OlgOIH, ^71 (d-1) a (d-2) 978 M 
Ad2| 3HEICH SI13E12) ?^EJ-!?^S 4tM 30 0I92! 201 d^SIO 

e arasy gia asn sjchaj «pi *r*?7as «si set ^go, 20 | ufe^sm. 

3i7iu(A. m as aaoi sasa ««*km es ssn iasCTuT slw oeg flas 
aaa sasae »ay as. 3 aiuaa aajfe bths q»«aa. 

23«SIS SWl 9SB MStm CHa S£7h fid- 1.^93. ±921 a«h 2» »7raa AfSSmAI 

f *|||y!|£|g aw aa^. Dia sfoi/d tlgotT alftfSSI aSr a 
oi*k e asa aa ^*F7§ ssspis eio. 

e a^2j 2ia 93 ssas ?Haa aja, ^1 9s a a^ntaa iwo, oiay sua 93 5 

3WW SiCHAi, af4»H PS), yg^ JHaO) aiflSJ S%«f tfaa7IE t^QT 

e 1921 93 S3 » S2fOI EJTq 93 ill 01 ti^tm «^aa(a<^ feooi 

W ?^a-^6»(KB) 30 019. 4« 20 ffBfifel 2fi x{»fe ? WftldF. B§! 
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JH2ICH SH2| KB 4=«71- &7\ B«tl SSOiUS g?0)& 331 EM grot - SS) o S gtPWtr 

— — ■ — gg o, • " 



ttab-i i\u -r/M^r o^i HTiir 3cmi-m s-t-vuc uqi^s Y 





fMo.K^^? tfIBe9! ' ra '05013. a& 75x a zas owois 

cHfSI KB ^«Jzr 4001 Lh 

0^^321 27|SJ Kfo-o. 0IS0I3 SI3 H|&S18M= IO ,0 Q-c« 01*. «S| 10° WX] 10*Q- 

JHaoi aja= 

£ »3 

01 aia-L 

5»££ WgOIOIOttiQ. 

ass *ef las 6i"ws ItlSSr 8). cji^-h. oiMri S^ifflT. Vrift s oSLg 

§ VJBocon Corporation^ Be EB5 SDH StrlS! 2301 blSSWHl 7r5 bl@^*^ 3HSICH 

3ZHEM oj SS |fe ^ aof s- tf2f ^ne ^gg 8,05, o, 3 ggj yS»A|?|£ e^a t H3. 

3»2E m**22. 3fflES SrS«2) SCIMBE gtlE B4=(Hldebrand 

solubility parameter)?, JHSOt SH°| 22r CHStrEa fia|*rO I efsf?" 5HEJCH 8 

tiHCI SHflOISSrElEa tCr. 32HES ErSOaSS ?HBI0t 9J« CHUI BdsIrE 8ME «4 

WW 3.0 MPa' *DISr. *« 1.0 3.0 tPa' *DIB!S! g»S ffltHTOIErS E£ Q ArS7fe*IO. 
E*h 2r2r fi^oi ?HEI0i a)« Q)U| ojgflo, o fi aas&E gjj^ ff4 3.0 NPa ,s 0ISh 5 
81 1.0 1171 3.0 MPbl' - OlSrOIErS. JH510) BUI SCIMeE §t|E W)l7r 3.0 W»a' ; 0122! 

3*ms a*f»s asaDi 3a=g sraia ««ai oisao. 

s^auaw jHaoi quasi Bases s«e b^si sdj& aoiSr 2.0 2.6 in'-'s 

32K£g STS«I SSAI SS^ SkO|S| Uiat^S! OflgA), 3,3,&€E|DiaArOISS«lti MB3 

0|g. ^EKJfe! (iE80rl) 06119011, UltflW 0 r 3BM0|E(behenyl tcrWate), 

H) MMaaO|l(*decyl , (Iwryl) ^hacr^late). ^OOfil (±30181) 0SE>35iao|M(octMtecyl 
(stearyl) nethacrv ate). OL&My 0^3990 Mf sdnrnvi &crvi«tnV ni 4MU M^WMmec 




3EH=i ersas 4=xi ao r (3> aom 3ZH=ggoi 2i=)M sw«i2s aaaoi si?iu is aowii 
aa& SttAi 8«a saoi Pissis s^^s aoioo aasMSrsri aajsioiD. 

3flJfflS »«S OSfea HSI StaWSI SIB 3191=9(^x10. grafting); AfOIBq HEIS, 
MigS, OJOIE 5fe 0W1SJ SJ^rlng-openlra polytsrlzatlon); M^AIS B.t8(8wxloatlon) 
SEfirS S3 38* 3r3 2iS CrOIECAJ ES OrOlk Arft 0ISS1 (transfer agent )sT^gY OJiEJi 
8t§fi, SSJAia 0|Ef3HaO|S(glycldyl aethacrylateJS MEf3ii»3U ergSJOl 2» OH A OH 
*r2l OfiESS BfSS S«tO) S Ec 3E4rtLn3 W 

brB«!*W 

*K ««| 1 UN 15, SD HrSf^WS 2 LHXJ 5 0I&, brB^SWS 2 LhST^J 201 m>®{ 
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b Bws Hia ! wag, .w* oi^Aiomomfoi: oi^i^s^DiiiaoiSoHibil 

aaaoiEKrsi aw b*kb ^|2| K9 obb* (3)ta5 aoioi 5* allot 2D 

£713 ass aoj eixHM =£ji Bam °fs«» 3ffl=sAiH in finrasj aiasi as wawi » 

ma(torrett) SWC. E. J. BaFrWt, ri" Titalh*: 5? V5rf, iM, ^StBn sHJ. » 

a^^jjfcSBiP^ - 30,01 aa,5imt a w ®* s 95h « h « 

aae ewsi ao«2r b» ejsausteric stobi 1 izer)2j 8«is*z»2i as aaa as 

gjaiB 3BS OSSfe SkDlSS. ©MaOeqgCaikBTOiwi^rtone) aSkOm. 2-*K)IEBA| 

Wl^S'f/ 3-»K)iE*Ai=sai)iE>3aaoig ( 2-*KJiEBAjoi90fa9aoiM sffisaii 

ga0B9a0IM(pantaerythritol trlacrylate), 4-«K3IE«AlSiH|y0iaI. 9-^Q^-Ht(9- 
octadBcen-l-ol). AltiSK BBJclnreayl alwhoO, 99 0|g&g(alty| rarcaptan), HEI990PI 

SSM^^l?B adduct) 9 * PI **** 2-sriiw-4.4-aa«o£qga bIobst! 




S7I4S. R.S H S£ C1-C52J 9971, bJBS&KHS CIS) 94171013. R, a R.S AJS 5B32S C1- 
C82J 7a2 9971, brBSftMb C1-C42I «3 997I0ICJ. 

3£|U, 7(3- b®3SRi]= 33159 M7KJSS. M93 B5&3 O|iAIOHJO|S(011: PMB-o-01^5 
SHW ^S0I^A10H10IM(diBSthyl-^tenzyllsocyanate: taerlcan CyammldAMB JOISE L Saw 53 

SQ. 




B TO), dtrtt K7I 2Sg S48 93(0ffi B0|. £3 (snaring). laOISHHfl ka0IS(tr«l I iraP 

» Ms&yg aauw!?* a * T * ^ o|ojoio,( " ea - 

27HeB aOKW atW SO& 871 SWB2J bia»ajgj oiS£. DIB o r aBaoiE, 019 OBBaoi 
|, ¥9 0}39aO|M. W9 WE}39a01M, 0S9 ME>3BaOIM, l?S MEB9aO|g, N.N-aM90t 
Olb:0i]B(Me)OH9aOIM, N,M-a089OK]|h:0a9(fl8E»OB9a0lC ^.S^iffKM50W(BJE»»3 
9aO|E, M,N-«K)IEBAIOI90H3IWWB(WID)OB9aO|e. K^!B, NHHIB0K]|MN9(HEf)CIS9a0l 
— • N.fKjeiaOHDIkMB (MEHOBBaoig. N-^9. KfH^S6lCT9(l)lWBBaO|Ir^ 
UOIDIQBfN-vinyllBldazole), N-diy£!DB(M-vlnyl IndsztJIe), N-til9aMSffl(H-vlnyltetrazole). 2- 

vlnylpyrldlne). 2-blU?|B€!(2-vlnylqulnollne). 4-blU?lto@. 2-blUUa^!(2-vinylpyrszln8). 2-bl 

£(N-vlnylplp8rldone), N-b U^A|fiaS(|HliVlaKa20l Idore), N-MlOfaBOKllE, N-HBOraBOH)l 
E. N-H9WB3B0K3IS. M-AJOI BS49 B0BB0K1IE , N-BWM90B90raiE. ^ (Hi-oTV^-iyma 
90(01 E, 0B90H1IE, N,H-a»90B90H]|E. N,N-CJ!?B0S90H3IE NHH9 . WOBBOIOF 
2f 9S (Ma)OBfiOK]|Efi; QHaS(plperldlne) OfaffaOlf . aSBel ]7a9ao"g(»Shol« 
tcrylate), □M90IOJitiaa, □OIBOHllk^aeg. OOI90iOI<cOB9^a3. □^90KHkial? bl 

u-H-momiLmmE. bw^B^BWoraiirMBiMal; i ^aa&Bora abSwaa 

(trlethanolaalne dlvlnyiether), bluaBWO^IirOflBOiaS. blWOBaSOIOIirOias 
(vlnylpyrrol Izylailnoetlwr). blW-«iia-aaBait(WBOiaa(vlnyl-betMorphol lnoetivlether) ( Tb| 
W»IOIEBM0«9a5OKllE(^lnylhydro<yben2Ml<fe), (HJJOIitfflWbiyoias 3 Q* 0B9iS0|EM 

a MQ3»ao!f . . ?vs wmBift mb raaaBaoiB. m oslaoil.Taliif offl&w'wi 
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□e seioias B-*as e=- g&v agaat'B-n msh $ °i=a aim* msiaasi ?nstoi M 

Sfc. aera(iBlalne) 3! BErH! SBVQOE 473(«tlulne f o^&lwteLJE) H* SB^Tsi™ 

m^ai 4_?3. taoiia 343?i. ±aa a ±aa/0raa<!+ aaam uiy oSaoi* a ww 
owaois/oas# aaam. oiaaa a waaB§ orial/asHi owao^ aai^s* 
m»oi 0 2l> !!iEia,OIS(C8llu,OS8 4C8tst,Hu,s ' r * te > a «"» * «a(HIW.W»KP0l*uty re 7] TIbei 

473 aOfir SJSffl S(enell)2| SS) 1:1 LH73 I5M0P a«ratt7|!= 21 LHXJ tQ'tom 5» 

g b«*jai goi as* S7fk« etna ow.MTHsi hw» «ol ««¥aa§n SSa ell 

asisws. ^fitflsi m ew a7i(s«i stem sfffi sssV oSruW i ™uo a. hd 
&m £7ikas oisa aia aas S7i±s 2?faa 4=7301 4rsaoi as mwa smia. 

il ] ^^^ ?l%mimM 5X,a * r * Waa a " D °«*K)1. 3S, ia°'(staln), g»s» 

Bcr ISO atrelO. 

aaoi 47301 sasfe turner ftt^n a ?m=. an^ss ?heioi at^ot ssaoia e>s3a 3 

818! OflSAJ. EBSAIOiy B*(C.I. Plgaant Blue IsTlT IStZTISTS 19 15:4), akoSaE all 
(aonoeryllde yellovKC.I. Plgnent Velio* I, 3, 65. 73 a 74), QOI9Sj c fflSSfC I Plsaent 
Yellow 12, 13. 14, 17 3 83). OIBOKHE(Hansa) as4(C.I Plgaent Vel^TlO. »fl8 S lllTO 
5 a£(C.I. Pignent Red 3, 17, 22, 23. 38. 48:1, 48:2, 52:1. 81 a 179), ?lUaa£(1uinac done 
OrSEK(C.I. Plsaent Red 122, 202 a 209). DISS® 91S(Cabot Monard> 120 fcSS : ReSl jSS 
Cabot Regal 350R, Vulcan X72R Sr£ fiat2!S SOI 21 D. 

SWBS'bJ® T8B S5!SSUI - ,M ^ Z0:,Ola ' H «^= 3?' W73 10:1013, 7rS 

?o swrom, a^^Tue 1 m?3 25 sifxoii?© 2 mn&mn. ^ 

MS \S %S % 58. 8301 5& 3830,9 23«a8B. B8|> *S &C1B 7HflA|?ia 




hiwoioidb, M-Hiu°ioa. imiwaMEjfl, 2-uiwnia9, 4-aiwmas, 2^«^SSei§/2-5i 

W^lfeS, 4-UIWSBB. 2-tilWma2. 2-tflW^A». 2-tilWS!5S*A» S3J fflf si »S Mala 

a uiw aicn; N-uiumaas, N-wymaas, H4jiw4^alciKiwLiSoTid?nt) rrf: 

UIU «3S Ha OfOlE SiCHflHInyl substituted ring-lite anide wroners); Vflfid^iOh 

die, N-^BOfaaoraiE, M-BwojaaaopE, (f-Aroialq^o^oraEr rMnaw;:iauf 

H-ayOIBOraBOIO|E, H-p-OIBAI-BWOfattOKIIE, 0BBOIOIE, N.N-QMBOHHOIOI^ N N-Cl 

^aoBaowiE, (HHa.TSwoBaoioiE, maaa ofaaaoii, asae oeaaol'B^a 
f IMaioejiaoiM: t DoiHoraik4a ?s. □MB0Hiik4a?!, aoiBOHiiidJiBlaa, aaaoiai 
±*£im ifg si aau-fi 2ti6& wi* asa oeu^ s^di; uiu^bVhuoioi^osboi 
Ens, aiu-N-!?B-H-HW0H)iiiMB(Hias, saoi^BoiEi Pbiyoflas, aiwaayowitoiBMae 
biWDBaaoKiiiroias, Hiy-aa-aaaaiEoiBoial, H^wiEaJwaa* mis; "Si 
■KglHBPsa ©§8^ «fs aiyoiaa etme oi^oia sssw OT&gi4tss»as 

^1 OTihh s 4 2tQ. 

gaCH= Si 973-3 SSrSfe BaOiWIA) SSJ- Sy5J B 7I5ES *HM S{Oi£ IX qOtE 2X 
SJOIE 5X, 8) CHE ft, SJOiSE ICR E£ 5J0IE 15X21 S± tf° to flCHW Smotm. 

Htm ojgoj sg^a= g*17IBtfQMHlA) EJ7J2) 233ag££ S73S ae.ra)2J WgJOl 0H> UUV 

4 2iD. oiav is!»a»9a mm ousai, #a as a asi. «Vas^ mIiBSS 

SS)AJ?I= aaCpreclpitationrfln-pignent-suriace), Si 4JS SaCH S= afiaOl STOKHAI 2fS 

2i as es see, oiaksmaAiidonotooheresieja a BfflAi «aicTi a™ 

sal aaas s± as saoi Efe asaoia ?i^a-i?&a 4wi 30 01s. ^si 30 lhtq isosj ^ 

5 §DHM 8*8tt££<U 0W01SQ. Si W B£IDt ES aaaOiS Sffl2| ons^ aia*H)F£S 

*. owe. dov hb He, bb. a, oi&B soi 20. nSSwi tmh esa Y7»?a aig 

aSSaSS, BBS, Om7IBS(attrlbutor ollllng), aogU73 b|E(*!E) B« E= 3«I7IB 

sokwai ea«i(HiAi2i ejxi a7i a^a saaiaa »aa 6e 4Soj m® »a% 5s/j e* 

SUM 7I7JS) MIJ73S 71*13 *m °m SSMB SO 5^ EJ73 a7|S *iW 4 2iS 

a $, as, as2M, ssf. se, i=aoi as7i, oioiassioiH s.&. ajsia ssr Alia saj 
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l*5SSSSi Itfro? 5801 ***** ***** ss «^sa£SJW *a 

7> 30 oia. aa aouw i5os! ^mmmo^^Ssim^^iLaimMs^^ 

it. 389 3fl». BttB. OHITISiIl 30IUXJHIH(gE ttl if trW?Bra*VH& 

sa-u flams. 4S« ye e^a ^ as axt ssa auram a- aoi a xi »sa«>e «»« 
gaa gaiiu aswu as saacT. oi i few »aa ™s Xies^saSu Rg »at§ 

£Slr JJ? 21 safle, «as » 2 *K)i, e srea ?na sea otsaia 27w assraa e 

La £9 LtSjU* wU* . 

SBB *t*IS) S5S1 8S2I 29 S £Btf 8*1 39901 2»KJ) flat? S?M EHtt 2J0ID. 

axi. *ota am as sag akDisi?a nhs& sya sasts aama smog ssiskh 
f^l^s *a«o. oiow. *«m as axts *7i •siassm i * dm i Mas :2a? 

3 ** g?i *rs» era w^£s^ msi sfzis, grot ati^hw xieis *mh era eia# « 

stasia maa sya swe aama swwm eraon aaiot Iwa aoia 8WS 

a 73, s<oia sma as stfa £jirCHe>?H ds& sy» sasts aaoia sum s«b>« 
Bam §aie uma, «r*ra as axra bTaaa HifwISIsiM as S39/9S8 

49i araoo coa ««a as &t**\2.z%& «aa sr4«a as axw ascprecipiutioniAi 

ISaaii? 71 * r4 "' a:w nm 2,11 w ^ •iwSffi ^a 

^b. saws aia sufe s*f2aas 9)« aaw sasioi asa. as 's*ia^Ei - aii aas 
ssesas su aww sa^ m ^sa as^D. ^ 

5j£s is^Ai?!^ »b as 2*m na, a*^ j«a 3aa Is wim waSi 

= ass, su axm gsis. a§tis a= oTaflu "aa Ea*^ s^l wJv>??m m\ 
a su awo ebsq. u»sisr ^s?is oiamoi 3a=s asaa ass aolb. s*la 
«ias mu ax>sj is ^a a*» ^otefe q&a 4KB. m^iam^aSkjoiHag Ta= 
§41! i tSS'EaS ??2a?* rae,Bfe Q7f ^ 0IS * ? ^°'S2saj s?i soigog^g 

^71 0IS£SS to(ll), Ca(ll), Hn(ll). Zn(ll), Zr(IV), Cu(ll), AKIII), Cr(lll). 
/•(I I). Fe(lll), Sb(lll), Bl(lll), CoOlVU(lll). Pb(ll). >4( 1 1). *f| 1 1)? N ), Ag ) 
Sr II , Sn IV). V(V). V(lll). TI(IV) SOI S|S«HJI. ^71 871 S0IS£Sfe mk Sfe *SW * 

tKbehanlc acid), tlSa^tneDdecanolc acid), PDIiSSBtfaa&f, Q&ti, OWIOIB^fsblBtlc 
acid), imm. a^etKlaurlc acid), iredf(tal I lc «ld)^ tff XI w S3 




*Ete{y2l XIS3& UIV(ZlrccnluB VEX-GEH. Hocney Chenlcals^JOIQ. 
£U AISSIS HIS5l«f SSI QBld SMS 3EH=S aiSW 9 27lka2| 2^kaa 

»xis, £7&B2j ax> 37i, nffl=s o^oj H | fi £LI a58 oig, £7&aaf asa 
bias 4«e axwfl Hieiot aasa. ay uibsi© 2«i- dfqa aal gxws wow f a 
2fS2i ea «8i, si£8ioi a ava e^sj aj^oi ma react, nau. ©*pratwra H 

staa ^atfQ. 

aiai sua aaas gsi^iaaoioiAi axjAta omixjoiiAja sua figs as 7i5£s a «rasj 

oi 2tD. ss^aaa h?is i.oxio" mxj icoxio 'Wcaom. 

sua sua aaa7t sds as su ax^<w mm metttm aaaoj aos aa aoieim, oi 
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S SBfsj2! AWOID. S*IC|e!E|» AtgfciQa «|QaE. JHEIOI SHMA12I a»2i owe 

01 HISgsi. B°f§s) a HI8I5«5|23 OI?0|3Q7|ftCK W HUI ® Sae - mi = V& 

as s»a..ae »ifi» a* 3*01 ton exfflfl as^eT^t©! lonffilfefi sail 

aoi fljtog aEEai&a to mu2? asslaaa 4>*fa «^)ifa U Hi«»!te? 
oi hiss o.6 om. *si o.oi uuq 0.6, ussiewl 0.01 lw 0 4 aem^d^^wSrnni 

UW 0.30IQ. 3*71821 QB SUSS &| HIBSG 3 99) 0.95 3ES Uam UIB5| * W:r 0jn 

a to su aiAi a» 371a 3±ai?i£ a 01a 7w &2101 A»»a ois* »3 

qTMiSW^^q 0 ^ B9 - 2MU * KSU^BJSUb SSI 

aaARSBNAJ, §3718) 0I0WS S&2}£3 (I) 3»g ££S waoe aetftM ninxi?i±i 

s*. (2) 393 a±2j u*t» 9A> sssiM lira wae*ai S5«Bb8T bVsqSF 

sa aaAisssg hiwmk* sfwafts mad ! 993 ISaor a*# SS&f JPowojs 
gJgJNwao. uioicHi aae *7i cms as? ™ tVxa asr afe SI 3*1 aS 

S3§ fl^Sle SO) BE etiam *SjEI= ^aaSE (background) SOI BSSfhalftone) £18 H 

ns ±hbb as 4 suss 2s«o . 3aa iu3f7«w ilul a=a 3»3 fl±%» fa* 
sp. aaa §u axn= a ssaioia. 393 a^si oia gswisdwrid »rwiw 2*fiiot 

TO 2)32) BSS e^OJ £|*KM EIPJU. 

(1) 332i ass 

(2) Ala S3I01 CDS 932| Sfgg 

H 8i32J SJ3£ a@ PS?E» 21X101 A) SEE}) ?4*Hl «TTO fflfiB H»AIH EH 01 Oi [DP 
333 fiiSW 0I0IA1S 4=SSfe 71 §01. 39 SOI, fiEJCH fiS 3! 27|(prlned) K 39 
Sfii EtN g§3 i£«»(Scotchcal), i3flaOIM(Scotchllt9). BLrS^cSis I w)2> 

s ass aw 2ii?(gi)eoo satis 0101x121 sawa aA» ^saiSd 

^^M D, ?tSiaC^3a2 W £ = 393 £ 

s e= as aAFahSNAi 

Al Ufflaitt ^Alfe «aj, ( .._ __. „ __ . _ _ w „, iM 

l*D?ieSS o7ows D |flt!a* m 80,2 g,BB|£s SB| su:?h ^ 558,21 aE)SAI s ®*^ 

S^I^a •3© jesssas a>§wi ««iaj 0121 assas so wai 1200 Pico Bho-ca 'sj b«oiq. 
b bsm toa asa ?«a as^ 2.51 ssjej aas vese s^2i g°, 100 urn sx P ico 

nho-ca 'OID. 

*BEi?iu e= ^sa aacH s« ««s aaoia 5«re?a. xraa 9»"al 3 a 

5«sofl * aa. e^ 0101x1 aaaa oioi$F*gaisoi aowoiisls ag^^I 
eoioiiAj aa sxiacH 22 b bsmaj 01 »aoi A»aa. 
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otsh b gfsg w\ 0AIW3 soi mams. m\. e B3oi spi ^aioisss? eisas ?Jg OHJ 

aSL^JLgfta Sflfcheelcel sources^ Sffl fit* 
8r7l Sfilc «AI0IOtA|S| 12101 WgaSD. 

tfAJWBWAj «0|£ 0(2U|^OI^^EISUSi(AIBN, Ou Pant Che«lcalAf2*EH fil£» 

SW Sr£S, AJOISEJS) fiaot saqSAKSclentlflc Polv»r Product' lnc.)S»§ B*7I§8& 
ft AI0JB2I EhfllSe 8 r 7l SfWS £A|gCh 

PMS-(HDI±*SIIW 990I±A|0MQIE(TIII. CYTEC InductrlesW); DOW OWBOIS(EA); 2-MB«tf 
ME»3HaO|M(B«tt); 2-8KJIESAIWB WEHBEflOISfHEMA); 3! «tt Ma3«ao|g(lStt) 

8171 Eli§ gfess 8171 tfAIMMAJSI laO) 3! 932J «3t BWPI *t*K« ArSaSJCr. 
3EHSS fr3H. g7fc» a aaai sum/hs! sim 

3ffl=S e» sa gq, £7^ a gi o, 3 fe^MAjoj njjj S9S. sa «4| WBOtettler 

5 E2TOIOSB(drydofn nethod)B AfS8K)l 2a ttSS W *88l2tD. * 

I JM ! HI JMK SIBILS S»g3*WS<Mt)S JEAISJDI. SWS CHUMS g| « BW 
9» 4=83M»S3 bl(N»/lln)g UEftSQ. 33I5S 9J3H2J »30«^^ fl | 51 lIofsilfflEI 

6 aS?l(0atn DSP-F ll*t scattering detector)(iyatt Technology Corp. )£S 3832. U&t+tih 

aa su m* 

qs susi sse «7»r7i wiAife susi kjs) a s^s) «g 9 $3812. lep oioiw ss w?i 

UgOIAJ SUB THINGS* 201X1= OIOIW SB2| S|a8|Pj S7W fl;?m 

S32 SU I53S 371 HQ *S(aW 371). 0JS 9@ S3(tt3 S =3 S0OI±(free phase) SE 
E, §3 0|§Ea!HEf5B«)£SCnef51£SUB4>2iQ. ; Q * 

H2SL32I 

SU eiW 371 B5= Sabf LA-SCO aoi« aa aW 371 «417l(Horlba U-900 laser diffraction 
particle size analyzer)(Horlba Instruaents, Incji MStM *38KtQ. gJJ AJSfe 2f 1/500 J-m 

2) 7|i(g») aW 37|2| XJAW 9^e IT 4= 2i£S 483 B80IAS EfjgQ. 
5U SEE 

«IM Sid 23EE(S3 SEE, US AKJlSEzJlD^ E» 627 SEE S3 3*1 (Sclent If ic model 6277 
conductivity i«eter)(Sclent If lea Instnaents, lnc.)l AfgSHDI 2f IBHzOSAJ ASaaQ. E«» SU 
BW2| ^SHHAI HOli S££(M7f Itt%Sa3. SU aXfe ?l(Jojan) NRI^ 

a^»ai7l(9lnchester ( VA)MAI 6,OOOrpo(6,1IO ^013^). 1-2AI2TSS S^«S|AIS2S« ?l| 
» &a(allleu)£S«| SSJAI350. 

¥S 9J«= 5^^61X1 U2IS8I3 01 9)«2| SEES A|OI2!E|in?l SH 627 5B|g^ «33t)fl M 
§8101 *38iaQ. S3 SU SEEM Ott* ESi TS0\± SEE fifl SS^38f2Q : IffBOvK) 

aw dibs 

SU ISR S7ISS 0I5£(SS) 0|g£)S 0HEJ3 MBS-6000 8J3SS3ILJG) ±H s , tfAISflfltetec 
HBS-eOQO Elect rcklnet les Sonic Anplitude Analyzer)(Katec Applied Sciences. lnc.)S W88^ 4381 
2D. 0|AOS7IO|g(l| 714*1 SS7W Agjaip BE|, WS-8000 »A|B*ir 0ISE&S ^71 flfiiS 
A|S2| a^OI Slfl8Cr= 2!B0I SID. PJ«A| SOTS SKKferS »Sfi« SU #W 

21 55) OISEB *88fe 201 7ffe8IO. M8S-6000 M*I3*H= 39104(1. 2«Hr) aff(AC) S*0|A|2| 
CHS HW2I BfSS AStJQ. AC STIM^. CHS SU aW2T$9l»fcfflB OIS ^tt 

iSHrSJ S^S SiS3 «IS B&^plezoelectrlc quartz transducer)! OI88|o11»37te8lo?OI S 
S7I iSHf aW2| WSM AC S7|O1S£O0 SHiatiO. 333 LW fiW SB ^5HflI 

»7i saw 2i8HS gai oise «3« a 5W2i su aw Wt*w Wws ; a 31 fill 

S*S£i ?dd+B 4 2iCi. 

=3AJ 5! CJWS SE 537101 233 SS«f(theraocc*le) 3! 22 Si SSSItH 338 Si 5a 
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BWM8499). 96X HOA(26.89) 31 AIBN(8.I38)2| "w2Q IZ(Z»l9>- 

#71 StWi 7I*S|23 a&SJS^ ^8 tEh±3t 25 241 2l/oln °*oa sombo^ thti*i« 

a. 2 *. ss ea* mm asfra l£ VB VoStSiSS ivSuia 

wow ie» son toicojai imrto ^lawser fa»)(@ori3l £ist2i awn sssife 

2D. 3 *. &§ KfiHMifEl Si SEWS BTftKD. 0 OBTDL 13.8s 5! TMI 41.1a» « 




OICHAI Bf§ SUM TOTMAJ 8AI2WB fflSAJPIB. tMAIZOI (Kf 4iS»2J SSSOI S^«S 
SOlStJ. 

ggtt sseiois 8/i aoh/auis ^ s^ss suiatsu Araaaa. 

2WJ8E 7I7JS1 53AI. CIEfi SE* 237101 933 SS£ S! 35 Si 93S 

Si ?8*H7f S*tS »EJ±3 5OODH0J §W3 )8S&tR 12(343gC Ili SBSffl 

(179.5g, 2J1 26.0X), M»(93.38), 6M280g) 3 AIBN(6;3g) »i| !?7(«KQ. &8 SOTS 

□ S. Si ^±2| S^S 2f D.5i/oln2J *£3 23EI»Q. 

ItiaSft. M'S&ESl 1 °' semaj warn sxi*joi wai&d. 3 *, * 

OICHAI, ef 3SDgfi L J*^ £7 r Jr»M *7|8H1 2 CHS 5t»» EBIOI 0K3|£/0WS 59AJ7F 3 
3E£ lOlAI 3*9| ^a*E3 5jS^ 4*523 SXffr2a SkOI7r H7IS 27fcB* £ S°S £ 

oi m iswtmm *t -rca BWrett-iw//MM^ *aos saisck 

DSC(Ai# £Ar 2^1 )g SSKH Tg(43*l)£ 5.7*C25Q. 

spi £7fefiotiAi2] iw v&g vsa wsa Ewmm o\sm ^sma^oi, a^, 

2*0 20.24X2 2 

Aasricas Inc.), 12(951 .8g)i 27«t» BWA^e^TNI/Z/I^Ht^.OgJOl W»a 

^1 Sfiffi «S«8 f9«© -«r JW*a S*aO. ffiH^ yiE(Potter ( s 8i aS 3 

beads) 390g, £^kB/S«f5«»/tsiaa SE15|i 234.9g S! HI«E1S SL>3 120(Sm 485-732, 
CarbotA»£ «SS OPFS^t fl(ls&reshi cell) 0.5L? &B Old AfSMSQ. 

2tK)0rpiB(HAJ 90Bga SWK)1 leg 2*Ea^(CCA) 25og «S2J 2*SSaff ^ S 

eej 932i ei* 37i a ses& a^ou sjjkji aswsd. 




9}& W 2.^(20.^ Monach 120, slM 485-732, CartotAf) 31 B« WSfdenatured alcohol )(H).0g)S 

^71 SftW* iaMfi titftiS »^§«(Polytron laboratory dlspers8r)(KodBl *PT 
KineaaticaAf)ff ArSBrOI ^ 3tt5£t 2S^A|?| SE« QOI^MS #EJ(2-tilWmEJa-a-£EJ 
S§)2J 8Tfi §«l<2D,0g, 2.5rt% «2|, N^f 220,000(G|7|Of Ai Bl4^» 83 SX}§0| ajStfS 
0J4pm^^3 *XrSfS Ar8tt, ^EIS! «»: 301, Aldrlch Chaical Coapany)! ?ffi «e| tf^ 

2S» 2JS^ »q «6«lOI 9018 mum GIA|*r3Q. 2.5irtW »EJ(2-fcl|yinEJS-3-iE|?S) 

60.09ft 2S»2>S& No. 5S 53S^ QiDflAd 2f !0M§o h »^£S JWraD. 

ohgsf SEJCH2J SWSSfcll^ 10:101210. tftitfS 13^718 ArSSrOl ae.«r3>J «Q| M^lft W€| 
2$ 2600901 2f^ ^MH£S ^«Q. UOIS$0SAi21 &8 ^^jft 012r80l(lfhatlan #54)8 »"rOt 
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#71 2r30fl COa E^SS 90X01 A| 2QAIS59 2£«r2H, 3 ft, tftftf 3 em AWr 31 
2^ka/S«f2Ba/^Sa kSI&a 5SJS|>^ Zr ^S(Hexcea) 82|(14.2Qg, 6 15ttl ONB Aeric&s 

|« |grp«MAi goHssh-Bsma -jew te BfeMcn) zs« ««i aSfaSe fs 

•q 9321 ffl* 371 S SEE£ ifW8«l 2J8KJI 48*130. 




a „lV MA| 3P«t Sfe bK)ISE(bi-nodal)(«EI, SJ 2f 3WH|X)f UEHdJQ £U**500V 

HI a aa^oioiA) see* isifo oiWaiaVaigl cais cms II 

a AIM 2 

^S.*?- 2 -^ 20 09 ' Monach ,ZD - ^ 485-732, C&rbotAf), ff£ 9»(60.0g), •a(2-ti|yiI12IE!-3- 




15082S 2S A|o|5lHU\ 

3JS0J OKI S0K3 SfSfe 2f 20AI2S2J Z!2*«a. OtltiS ^50- AW 3! BW» 

oisskd ssi(2-diwinsi9-3-!i!a oiasHiaois) aaa aus 120 ewi wo7 

27 r b:B/S*|23H/2SS inSUrS 5S|H|i& Zr «H1(Hmh) S9|(14.20g, B.15ttX. OHG Aserlcas 

|t §§t nnrajHrnruttar mvrvmu 

2 ««S2D00rpa0BAJ SJBSSf SiSSM °fg Igg 3*123*11 (CCA) 2Seg 4/Sf5J CCA» Sfe M 93 
■ sx!LK 

■B| 9321 98 371 » S£E£ SfttOfl 2|«m 43* r 2D. 

0I2> 4S B2L 3rtX *B( OJ32I SEES 233 paho/cnOI2J2. 521 «0li SEEfe II 74 
^ra(S OX 53 H0|£ SEE)na. ¥11] 82 GJ7Q- 37|(Horlba 910)S11.0uOI2lCr. Stt 371 
5= «f l3 M (2f 85<rtX) a 1.5u (2f 15»tX)(HIA) SQItie Sfe BIOIEEg UEria6. 

EW 371 &S9 *0I£ U ftHWOin. &S2I 23SI gqg ^flA|?|£ □ il^OICHA? SEEtI 
135 Pt«ho OlfefOm. &g 1g& CCA 25ns «r5F2| CCAS 3»5 938 9S f ❖ 

aA)M 3 

fia(l-UIWnjBa£-3-2-aMBOH]|kOIHMa3fflaOIE) 4Sa|(1ftrtX 4gaj 10.O9, *H.OOO,000. 
Aldrlch Oralcal CobpuvAHC 400ni HIQI5HM SS7I8UI. fill lfOIS* 190s9 i?7»m =2111 

& 1 f5,.ffS'-» B ' nJra " «• 9aas ™ ^ sr B J <»a 

3 $, naxnw an as bssb sires aas esosai Tase? a5»m Hixi-AKr a sroa a» 
sin 4s^|StfgmAi& *, ta(i4jitfinsas-2^iHBOH]ikolsMbaang) «as?iel 

E7Ut»/S«|5S»/^S9 ksl&s =aS|±S Zr taSCHaxcen) §21(14.209, 6.15»tX, Qtt Aserlcas 
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Inc.)- £83 ±ssys 12(951 .89)« 27|!r« EH4A*«A-T)U///I«^(l034.Qg)0| i?7»m X1\ £ttf 
(Potter's Glass beads) 3309, £7Kt«/^r5aa7£l3 irlSfe «Sb|* ^5 £ 3 ■Jj&*|ym 

»Q5 332) SIX) 3?| S SEE= £#*) tStSOB SJSKH 0S»f2D. 

£PI aft 32J-g*E1, Ba(14JIWIDSaEi-3-2^lIflll0K]|k0flBMB3BaO|e)g flaw ?ta weo 

w off as B SaV M^aaa 145 a 4 ^WOT«iffiB™"ai iSWUC 

2§,H?L Isa *3 B,0B ' *»» r ch 120. 485-732, CertotAOS ftE|(HIWlIlia5-a-ti|U 0)AIH0IE} 
821(100.09, PVP/VA E-335, BS MOWS) 0.67rtX 8*(. ISP ffilX uSSl W»r20 T 

suss reus eggs a)8*hdi sf loess? aaaui^ ?m acq a«* 

Q. 01 «B| »4Hl|0IA| &S2) B3DI2I 3*1005 

£71 m WMIfe BM Sol. OIS BOTOIAJ 8f 20A|?JSS) 33*.' OS. £416(8 sm iw 

g m oisskn ratmoi wawumKis-s-tiiw wiaoil) r*as ijSjf ill stst al 

£7HtB/'S*)2aa/£«9 kSDa 5ElSJi£ Zr «KI(Hexcsn) S9|(14.20g, 6.l5ttX. 0K0 Aericas 

s«i aasi sot 37i s asEe owmH 21*101 Asmac*. 

AS 3IIK 3rtX »«| 2J32J 145 prtiofajOl 2*12, =EI H0|^ 6 77 Mho/cnf4 7X = 




3 AIM 5 

«tt v^BM B"3 2109, v *EJB!(Aldrlch Chealal Ccnpany) 72.0a, QMSOIOIkOKI 0IE)3Ha!O| 

1.35gf SSD. 01*71 SCH23 S?H0fl 82 7)28 I0M82) IH 708)3 L)A). TffcS. 28S HI8£2 
(heated wter bath)(Launder-0-ueter. Atlas Electric ProductsA))?) B8£1°K»| HHflAISSQ. 

2D. 0I0I-M, &SSCM0I £BB 72.0g, DO«10K]liMiME)3«aiO|E: a.Cfe, Aimllssia 
at«2| 8^)8 He &f 3500ffllM ¥DiAl S2« SA) B0I^M(const Itency like wstels 

323 SEiS 8EIDI8 893M 8*1^ OS, 013 SSI «£3r3* 241 B)»*m U?)E a« 717*1 
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aa aao. 

0 rfS VMfi ffl J! «ffli WE(Potter' 8 6laas beads) 3903. 27UEB/B«eSia/~8a ka 

S§ awssraoa) 2509 srehj cow at W ill 

MB! 932) fiW 371 9 S£££ gBtf gfflOfl 2J*|0) OS«f«D. 

§893*. 3wtX ■«! D32I SEES IS Poho/aiOI2Il, =SJ BOl* SEE- S 12 Drf»/a»r3 ffi » 
I UHaD? *" 83 °* a?l<HBr,ba * 0)S " Mojarf! W J* «HEs£ EE 

g7i atj aitts^Ei, tEitiEia-a-aMioiaiinoiiii wEeiaoiBioa *asi »« 
SS3 fit S£ AI I te a mwwTb eetT IffeTMSWUf Vl5 

S3 % ax 

™A 93?m^w.*" awww*™ risrarl «8fcSliRi z i 

aw 1 

»eich 21a; 

27fefi; a 

Hail Ss «lsa*ft^93^ I " S!!!a ^ " ys SSWfe 830,2 5S!3aE,a 5 
aw 2 

£71 *TM«Ife 1S2I 33 E£ aw* flBBOOl SfflOl SS»e|g gfgoj 2g * 
aii£t orr: ^maq 32. 

8W3 

ft TON 301 A). £71 JH30) 2JH7K 

TMSj &»4>±, V£82£j 8W. £|EP» 296 9 ni» 

StSS 01*01X13. ?fSEI-*BS 4)P 30 0199 5« Sskf •£ fqS I S3 

aiswi °io\m. ssfQ^as a «ue sb i*s°s tfe «« 93. 
aw 5 

«44MH S!0)A). ~7I S*1C|6«EW Q7h 3* OIS 9 7ISEI 0IS2J S7| S0|S££ 7SS 3<*S0I 

&7| Q?[ OISS to(ll'), C*(ll), >ta(ll), Zn(ll), Zr(IV), Cu(ll). AlfllO CrMIM 
Fe(ll), Fe(lll), Sb(lll), 61(11 ). Cofll), Lafjin, PbCHJ tefll). Mill I N I) teVlV 
Sr(ll). Sn(lV); V(V), Y(fll), Yl(lV)S d|-diS 3££Ve? *lu 013012 ' 1 ( } * 

aw 6 

•Vl^ilUSi *&™ifa §3 E ' 0K,llc 9 m 3823 OI " 01S 2£Si;i£1 ^ 

»moi aoiAj, ^71 §i as saa ak£H7h 

oraii oa»» DflBSHaoiM £5 oBieeoig, si »s «as3a uiu stm. k- 
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bIW XlfiS 2£J SA> 0H3IE Sh:Di(N-vlnyl substituted ring-like ulde mnmenri fMFMn^um 

nab iusb nns mnNnl" s?^■ s g!gFa^ss , 

aw a 

#71 (QOB)OeSOKllE EkDPf, N-OHOBHOIOIE, (MW0BS0IOI c N-BWMB3Smmic h. 

SVSaSSS. m '^* so ™»°m" 
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